Mechanistic studies of ethanol's interaction with the mesolimbic dopamine reward system.
Alcoholism is a chronic recurring brain disorder causing the afflicted a multitude of social and health problems and enormous costs to society. The psychosocial and pharmacological treatment options available have but small to moderate effect sizes, underlining the great need for new effective remedies. Alcohol like all other drugs of abuse acutely activates the mesolimbic dopamine system and, upon chronic administration, produces functional alterations of this important part of the brain reward system. Available data suggests that the mesolimbic dopamine system is involved both in the positive and negative reinforcing effects of ethanol. It hence becomes imperative to understand how ethanol interferes with this system. Increased knowledge about these mechanisms may open up for new targets for pharmacotherapies. We have investigated the tentative involvement of cys-loop ligand-gated ion-channels, which ethanol is known to interact with in relevant concentrations. Our data indicate that a neuronal circuitry involving glycine receptors in the nucleus accumbens, and, secondarily, nicotinic acetylcholine receptors in the ventral tegmental area is involved in the mesolimbic dopamine activating and reinforcing effects of ethanol. Manipulations of both these receptor populations have the potential to modulate ethanol consumption. The proposed neurocircuitry, has implications for understanding ethanol conditioned dopamine activation, chronic effects of ethanol on the mesolimbic dopamine system and the overall role/importance of dopamine and the nucleus accumbens for the reinforcing effects of ethanol. Computational neuroscience in conjunction with further emperical observations is likely to facilitate this process.